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ART. XX.-Tlw Taconic SY8tem qf Emmon8, and the U8e qf 
tlw name Taconic in Geologic nomenclat1t1'e; by CHAS. D. 
WALCOTT, of the U. S. Geological Survey. With Plate Ill. 

THE nomenclature employed in classifying geologic forma
tions and terranes should be based upon priority of definition 
and upon the accumcy of the original observations j the latter 
to be judged by the testimony of the forlllations within the 
areas where they were first made. If the original proposer of a 
name bases it upon such errors of observation a,ud interpreta
tion that subsequent observers cannot verify his work, and the 
name can only be used by dropping a name proposed as the 
result of accurate observation and definition, the latter should 
be retained. 

There is another principle that has been frequently over
looked in discussions relating to the ;nomenclature to be applied 
to geologic formations and gronps of formations forming ter
ranes. It is this: In the' evolution of stratigraphic and his
toric geology, stratigraphic geology preceded paleontologic 
stratigraphy: that is, the succession of strata for a given geolo
gic province was first determined and then the succession of 
organic remains in the strata. This has been so far perfected 
that, in most instances, the known succession of life in a 
geologic terrane in one province can be compared with that in 
some other not geographically connected with it: also, different 
sections of strata in tbe same province may be compared with 
one another when the continuity of the strata is broken. 
From this it follows: First: that the unit of geologic nomen
clature is the formation as lithologically 'determined, and the 
combination 6f these units in any given section builds up the 
greater geologic divisions. Second: that the means of corre
lation of the formations and terranes of one province with 
those of another, is by the order of succession, as stratigraph
ically determined, of the contained organic remains of the 
respective formations and terranes. 

A paleontologist should rely largely upon the evidence of 
geologic age furnished by the fossils j but, at the same time, as 
a geologist, he should endeavor to obtain their stratigraphic 
position and order of succession in each geologic province. 
An example of the desirability of this is shown by the vertical 
distribution of the Devonian fauna in central Nevada, where 
several species of the Lower Devonian fanna of New York oc
cur at the Upper Devonian horizon, in the Eureka district. 
(Introduction to Monograph viii, U. S. Geol. Survey). 
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-With the preceding statements in mind, I take up the ques
tion of the" Taconic System" in geology, lIS one that can only 
be intelligently understood and decided by the application of 
the principles contained in thel11. 

In pursuance of a general plan the snbject matter is arranged 
under the following heads: 

l. The Taconic Area and geologic work within it. 
2. Geology of the Taconic Area as known at the present time. 
3. Geology of the Taconic Area, as known to Dr. Emmons. 
4. Comparison and discussion. 
o. Nomenclature. 

THE TACONIC AREA A:,\D GEOLOGIC WOHK WITHIN IT. 

The Taconic Area.-The Taconic area includes the Taconic 
range which trends north and south, nearly on the boundar.y 
line between the States of N ew York, Vermont, Massachusetts, 
and Connecticut, and the .country immediately adjacent to the 
range, on the east and west. In this area Dr. Emmons first 
studied and elaborated the theory of the" Taconic System" of 
rocks. 

For the purpose of re-investigation the connties of 'Wash
ington, and Rensselaer, N. Y., Bennington, Vt., and Berkshire, 
Mass., were taken as the typical Taconic area, as they contain 
sections of all the formations spoken of by Dr. EmlllOns and, 
also, nearly all the localities cited by him, where the facts sus
taining the theory which he proposed could be verified. 

Geologic 1001'k within tlw Taconic Area.*-Qnite early in 
the COUl'se of my study of the history of the investigation of the 
strata now referred to the Cambrian System in America I be
came acquainted with the volnminolls literature of the Taconic 
controversy, andleal'lled that two geologists only had studied the 
typical Taconic area with any considerable degree of thorongh
ness. They were: Dr. Ell lfnOllS, who founded the" Taconic 
System" as the result of his observations, and Professor James 
D. Dana, who studied ,the strata referred to the" Lower Ta 
conic" by Dr. Emmons. Before Dr. Emmons entered the 

* For an historical review of the field work and also of the opinions relnting 
to the" Taconic System" the reader is referred to Dr. Emmons's III€moir io the 
Agric. N. Y., vol. i, 1847, and to the review or the Taconic System ill his Aluer
ican Geology, pt. 2, 1856: also to the various publications of Prof, Jules Marcou 
on the 'l'aconic System, especially" The 'l'aconic System and its position in Strati, 
graphic Geology" (Proc, Amer. Acad. Sci. amI Arts, vol. xii, 1885); to Dr. T. S. 
Hunt's memoir on "The Taconic Question in Geology" (Mineral Physiology and 
Physiography, pp. 516-68G, 1886), also, "'I'he Taconic Question Restated" (ArneI'. 
Nat. Feb., March and April, vol. xxi, 1887); Pmf. Jas. D. Dana's paper on ., The 
Hislory of Taconic investigation previolls to ihe work of Prof. Emmons" (Amer. 
Jour. ScL, III, vol. =xi, Pl', 399-401, 1886). and many references in the series of 
papers on the results of original investigations in the Taconic area, published from 
1872 to 1887, by Prof. Dana, 
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field Professors Dewey and Amos Eaton had studied more or 
less of the Taconic region, and the data obtained by them were 
of material aid to Dr. Emmons. 

Among others who have examined portions of the area 
studied by Dr. Emmons previous to 1844, are: Dr. W. W. 
Mather, of the geological survey of New York, who made a 
reconnoissance of the portion within New York State (Geol. 
N. Y., Rep. First Geol. Dist., 1842); Professor James Hall, who 
examined a section crossing from the Hudson River to the 
Green Mountains (Proc. Assoc. Am. Geol. and Nat., p. 68, 
1845), and the Professors W. B. and H. D. Rogers who 
studied a section extending from the Massachusetts side of the 
Taconic area to the Hudson River (loc. cit., p. 67: also, Proc. 
Am. Phil. Soc., vol. ii, pp. 3 and 4, 1841). The Professors 
Edward and O. H. Hitchcock described and mapped the strata 
referred to the" Taconic System" in Vermont, and discussed 
the question of their geologic age (Geol. Vt., 1862). Subse
quently, Professor O. H. Hitchcock made a series of sections, 
<lrossing the" Taconic System" in Vermont (Bu}l. Am. Mus. 
Nat. Hist., vol. i, 1884)~ The observations made by Mr. S. W. 
Ford, from 1874 to 1886, in the counties of Rens~elaer and 
Oolumbia, N. Y., have furnished important data on the forma
tions examined by him that will be referred to again. Some 
of the results obtained by the geologists mentioned will be 
spoken of under the head of "Oomparison and Discussion." 

Dr. T. Sterry Hunt, Professor Jules Marcou and Professor 
N. H. Winchell have all wri~ten at length upon the" Taconic 
System," but I have been unable to discover that either of 
these gentlemen have made any field observations in the typical 
Taconic area * . 

In searching for data to aid me in forming an opinion respect
ing the value of the name Taconic in American geologic nOill
·enclature, I found that there was snch a wide divergence of 
opinion among the geologists who had studied the" Taconic 
System" in the field and those who had formed opinions upon 
it from partial observations in other areas, and the data given 
by Dr. Emmons and the Professors Hitchcock and Professor 
Dana, that there seemed to be no way to settle the questions 
at .issue except by investigating the original Taconic area and 
identifying and mapping all the formations within it except 
the areas mapped by Professol' Dana and the Professors Hitch
<lock. The necessity of ascertaining the age of the different 

... Dr. Hunt's later opinions appear to have been influenced by his geologic obser
vations in Pennsylvania, and by certain theoretic views founded on the litholugic 
characters of the" Lower Taconic" rocks. Professor Marcou examined the ex
tension of the" Upper Taconic" strata in Northern Vermont and Professor 
Winchell appears to have studied the publications of Messrs. Emmons. Marcoll and 
Ford. '.' 
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formations by paleontologic evidence, was also imperative, as 
their lithologic characters were of little comparative value out
side of the Taconic area owing to local differences in the orig
inal sedimentation and to the subsequent alteration of the strata 
by metamorphic agencies. 

With the assent of the Director of the Geological Slll'vey I be
gan field work during the season of 1886 and continued it until 
the close of the field season of 1887. A few of the results of this 
work were given in a paper entitled" Geologic Age of the 
Lowest Formations of Emmons's Taconic System," and read 
before the Philosophical Society of Washillgton, J alluary 15th, 
1887, a brief abstract of which was published (this Jomnal, 
vol. xxxiii, p. 153, 1887). On the 22d of April, 1887, I 
read a paper before the National Academy of Sciences, at 
Washington, bearing the title: "The Taconic System of 
Emmons." In it were given the results of my studies up t(} 
that date; and I exhibited a geologic map, and a cross-section, 
of the Taconic area. As I was soon to return to the field this 
last mention~d paper was not published:* 

Previous to studying the geology of the Taconic area I 
worked during portions of the field seasons of 1883-4 on the 
" Upper Taconic" strata of N orthel'l1 Vermont and published 
a part of the results in the introduction to Bulletin Thirty of 
the U. S. Geol. Survey, 188!3. 

GEOLOGY OF THE TACONIC AREA AS KNOWN AT THE PRESENT 
TIME. 

The section (see map)t crossing the Taconic area shows the 
general position and relation of the strata, and their geographic 
distribution is given on the map. In a report on the geology 
of Washington Oounty, N. Y., I shall describe the geologic 
section in detail. For the present purpose, however, the 
section and map, supplemented by notes on the geologic for
mations, will I think give the data required for a clear under
standing of the geologic terranes. Beginning on the east, the 
terranes will be mentioned in the order they are met with in 
passing westward from the pre-Oambrian crystalline gneisses of 
the Green Mountains to the Hudson River, and each will be 
given a numbm' by which to identify it ill subsequent referen
ces. 

One of the best localities to see the contact between the pre
Oambrian crystalline gneiss and the overlying, bedded quartzite 

* A short abstract of it wa~ sent, .Tune 8th, 1887, to Professor N. H. Winchell, 
reporter on the lower Paleozoic rocks to tbe Amorican Committee of the Interna
tional Congress of Geologists, and was subsequently withdrawn owing to the 
field work of the seaRon of 1887 having negatived and rendered obsolete several 
of the conclusions tIJerein expressed. 

t To be inserted with the second part of this paper. 
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is on the western crest of Olarksburg Mountain, northeast of 
Williamstown, Mass. It is one of Dr. Emmons's typical local
ities, and it has also been examined by Professor O. H. Hitch
cock, who, in speaking of the relations of the quartzite to the 
Green Mountain gneiss, says: 

"3. Still more decisive is the fact that the lowest layer of 
the quartzite has been derived from the ruins of the gneiss. 
This stratum is a conglomerate, containing many pebbles of a 
peculiar blue quartz, and has been observed at Olarksburg, 
Mass., Sunderland, East Wallingford, Ripton, and in Lauzon 
conglomerate, at Bristol. (The Geology of Northern New Eng. 
land: royal 4to, p. 2, 1870). 

When making observations during the summer of 1887 on 
Olarksburg Mountain, I found the unconformity between the 
quartzite and gneiss to be well marked. The lower layers of the 
quartzite series contain shales and thin beds of 'conglomerate, 
and there are no passage beds between the quartzite series and 
the gneiss in the localities whel'e the bedding of the gneiss aud 
quartzite series appears to be conformable. In accordance with 
this, the unconformity has been represented in the section. 

The quartzite, including certain minor beds of schistose shale, 
conglomerate and limestone, I will call terrane number one. 

Terrane No.1. - Professor James D. Dana, in describing 
the Quartzite series, in a . paper on the Geology of Vermont 
and Berkshire, says "Associated with the limestone belt and 
foTlowing mainly its eastern border there is a qnartzyte series, 
consisting in Vermont of quartzyte and crystalline slate or schist 
(hydromica slate, sometimes chlorite slate), and rising at inter
vals into mountain ridges. This quartzyte formation commences 
just abreast of the northern limit of the' Eolian limestone' in 
Verl11ont: and it follows it southward through Massachusetts, 
and into Oonnecticut, being, throughout, its close attendant" 
(Amer. Jour. Sci., vol. xiii, p. 38,1877). And on p. 204: "( 4) 
The age of the Quartzyte formation, and its relation in position 
to the adjoining limestone.-The quartzyte formation includes, 
as has been explained, strata of quartzyte and schists-some
times one predominating, and sometimes the other. The special 
age of the formation is in doubt, equally with that of the eastern 
limestones. There may be quartzytes of different periods of 
the Lower Silurian: and so with the schists. The question of 
age can be positively answered only by the discovery of decisive 
fossils in the quartzyte of Vermont: and so many imperfect 
forms have already been brought to light (besides the unsatis
factory worm-burrows, and Fucoids or worm-tracks) that we feel 
sure the future will clear away the doubts." 

Professor Dana considers that the evidence proves the ex
istence of a limestone beneath the quartzite, in some sections, 



234 O. D. Waloott-The Taoonio SY8tem of Emmon8. 

but in Vermont Mr. Wing makes the limestone superjacent 
to the quartzite (loc. cit., p. 204). 

As all observers agree on the stratigraphic position of the 
quartzite series the paleontologic evidence of the age of the 
terrane, formed by-that series, will be now considered. 

The Professors W. B., and H. D. Rogers, Edward, and O. H. 
Hitchcock, James Hall, Dr. W. W. Mather and Professor J as. 
D. Dana have all held the opinion that the quartzite (Terr. 
No.1) shonld be referred to the Potsdam horizon and, from 
it!!: stratigraphic position, the tentative reference was in accord· 
ance with the facts known; but, as Professor Dana has said 
(ante), the question of age can only be answered by decisive 
fossils in the quartzites of Vermont. 

During the progress of the geological survey of Vermont, a 
few fossils were fouud in the qnartzite. On page 356, of the 
Geological Report, vol. i, 1862/ it is stated: that besides Scol
ithns, a straight-chambered shell occurs in a hyaline quartz, on 
the west side of Lake Dunmore, and a species of Lingula in 
Starksboro, near Rockville; and, on page 357: "In the south
western part of Woodford there seem to be traces of organisms 
resembling bivalve shells, about the size of a three-cent piece. " 
I have, through the courtesy of Professor Dana, examined two of 
the specimens referred to, that are now in the collection of the 
Peabody Museum, at New Haven, and I lind the" Modiolopsis. 
like shell" to be Notlwzoe V(Jrmontctna, and the straight
chambered shell to be, to all appearances, a cast of Hyolithes 
communi8, a Middle Oambrian species. 

Professor B. K. Emerson kindly sent to me for examina
tion the specimens from the Amherst college collection men
tioned in the Geology of Vermont, and which were collected at 
Salisbury, Vt. I find one to be Notlwzoe Vermontana and the 
other species to be a cast of 1lyoUthe8 oommuni8, or a closely 
allied species. In a small collection of fossils, received from 
Professor H. M. Seely, of Middlebury college, Vermont, who 
found them in quartzite bowlders on the west slope of Sunset 
Hill, near Lake Dunmore, there occurs the Nothozoe Vermon
tana described as "from the Potsdam sandstone,"t and, with 
it, heads of a species of Olenellus undistinguishable from O. 
Tlwrnp80ni of the Georgia formation in Franklin Oounty, Ver
mont;. and in other specimens of the quartz rock, collected at 
the same locality and containing N. Vermontana and U. 
Tl~omp8oni, a species of Hyolithes OCCllrs that is undistinguish
able from H. o01nm1tni8. 

An investigation of the reported localities of fossils, made by 
the writer in June and July, 1887, resulted in the discovery 

* Dated 1861, but issued in 1862. 
t Bull. Am. Mus. Nat. Hist., vol. i, p. 145, 1884. 
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that only the Scolithus had been found in 8itu. Professor H. 
M. Seely had traced the Rockville" Lingula" to a bowlder, 
taken from a stone wall, and also the reported Lake Dunmore 
specimens to bowlders on Sunset. Hill: no fossils being found 
in situ. In company with Professor Seely, I visited the Lake 
Dunmore locality, and found fossils in rounded quartz bowlders, 
but the quartz ledges gave no traces of them. The Woodford 
locality was too indefinitely described to be found; but as trans
ported bowlders afforded me N othozoe and traces of trilobitic 
remains, similar bowlders were probably the source of the spec~
mens mentioned. In Sunderland, east of Arlington, on Roaring 
Branch, Scolithus occurs abundantly in 8itu, in the quartzite; 
and angular blocks of quartzite were found, one mile up the 
ravine, that contained Hyolithes and fragments of trilobites; 
but they were not traced to the beds from which they were de
rived. Two miles east of Bennington, however, success attended 
my search for fossils in 8it~t. Tl18 section begins in the woods 
on the west slope of the mountain on the old Weeks farm north 
of the old Windham turnpike. 

Wooded slope, above pasture __ . _______________ _ 
l.-Light-gray, neady white, compact, fine-grained 

ma!<sive-hedded ql1artzite, with altel'llating 
beds of hyaline quartz. Dip 0° to 5° S. E. ; 
strike, N. 35° E. (magnetic) ______________ _ 

2.-Light-colored, bedded quartzite, with brown 
spots; showing grains of sand and fossils: 
the lattet· also in the compact rock. 

Fos:>ils: N othozoe, Hyolithes and 01ellelln8* ____ _ 
3.-Altel'1lating bands of layet's of light-gray and 

hyaline quartzite, becoming more massive 
neal' the summit ___________________ . ___ . __ 

'The dip ir:creases from 5° to 10,0 15° and up to 
25° tl. E., on the line of the section, aJld a lit
tle farther south, to 45° S. E. Strike, N. 45° 
E. (magnetic) 

75 feet. 

35 " 

40 " 

325 " 

400 feet. 

The quartzite was traced north into the valley of Roa!'ing 
Branch, and it is a continuation of the deposit on the western 
slope of Bald Mountain; to the south it extends along the west 
side of the ridge leading to Dome Mountain, in Pownal, north
east of Williamstown, Mass. It caps the latter and crosses the 
narrow valley on the south to the Clarksburg group of moun
tains, along the slopes of which it extends to a point opposite 
Williamstown, where it bends eal'ltward along the south face of 

* I have shown elsewhere that the genus Olenellns is characteristic of the Middle 
Cambrian horizon, over wide areas in North America. and that it is a pre·Potsdam 
type. (Bull. U. S. Geol Survey, No. 30, 1881i.) 



236 O. D. 'Walcott-The Taconic System if Ernrnons. 

the mountain, reaching into the valley north of North Adams, 
Mass. On the western summit of the mountain, toward Will 
iamstown, the quartzHe series come in unconformable contact 
wHh the pre-Oambrian gneiss; and fragments of a trilobite, 
apparently the genus Olenellns, were found about one hundred 
feet above the contact. 

As a result of the discovery of fossils, in situ, in the quartz· 
ite east of Bennington, the fossiliferous bowlders are given a 
value, as they were undoubtedly derived from the quartzite for
mation, and were distribu ted in the valley to the west during Qua· 
ternary time and even at the present by floods occurring in the 
gorges and valleys that cut through the quartzite. It is now 
a question of search to trace the fossiliferous horizon in the 
quartzite from Starksboro, to Bennington, Vt. and to Dutchess 
Oounty, N. Y., where Dr. Mather considered the" Quartzite" 
metamorphosed Potsdam sandstone, and he so called the com
pact sandstone of Stiising Mountain, in the northeastern part 
of Dutchess Oounty, N. Y. (Geol. N. Y.; First Geol. Dist., p. 
418, 1843). During the field season of 1886, I had the oppor
tunityof visiting the Stissing Mountain sandstone locality, in 
company with Professor W. B. Dwight, and we found l1yoli
thellus rnicans in the limestone layers, resting immediately on 
the sandstone; and the heads of Olenell'lIS ThornjJsoni in the 
sandstone, fifty feet or more below the limestone. IIyolithellus 
rnicans is known only in the Georgia terrane of New York, 
Vermont and Oanada. A species of Triplesia is associat.ed with 
the Olenellus at Stissing Mountain, but it has little value in 
the correlation of strata. 

If we now tU1'll to the geologic map, we find that all the 
localities I have mentioned are on the line of outcrop of the 
quartzite (Terr. No.1). 

Resurne.-The stratie:raphy shows the quartzite series (Terr. 
No.1) to be the oldest of the Paleozoic sediments known 
on the easte1'll side of the Taconic area, and the contained 
fauna correlates it with the middle division of the Oambrian, 
but not as low in position as the fauna of the lower strata of 
the Georgia Terrane. (See Terr. No.5.) 

Terrane No. 2.-Dr. Emmons, when describing the sections 
of Graylock (Am. Geol., vol. i, pt. 2, p. 17, paragraph 16), 
states that the" rock overlying the quartzite is again talcose 
slate, siliceolls at its base, but purely a talcose slate as a mass 
and which requires no further description. It is between 400 
and 500 feet thick and ext.ends np the limestone which con
stitutes the -seventh member of the Lower Taconic system." 
It is this belt of shales that I have numbered 2 on the sections: 
and it is assumed to represent, at this point, the Potsdam sand· 
stone of the western side of the Ohamplain basin. This tel' 
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rane is so much more extensively developed farther west, in 
the section, that I will omit its description until passing down 
the western side of the synclinal formed by terrane number 
three. (See Section on the map.) 

Terrane No. 3.-This is the limestone and marble belt that 
outcrops both on the eastern and western side of the 'llaconic 
range. Its distribution is shown on the map and in the sec
tion, and I think it unnecessary to restate the evidence given 
by Professor Dana to prove that this limestone belt is the rep
resentative of the limestones of the Trenton-Chazy-Calciferous 
series of the western side of the Champlain basin. His con
clusions are based on the stratigraphy, supported by paleonto
logic evidence,* discovered by Messrs. Wing, Dana and 
Dwight on the western side of the Taconic range, north and 
south of the typical area. The fossils have been referred, 
however, to the sparry limestone or "Upper Taconic" by 
those writers who favor the view of the pre-.Cambrian age of 
the" Lower Taconic." Prior to August 5th, 1887, determin
able fossils had not been fonnd in the limestone series ea8t of 
the Taconic range. At that date, I found, in the eastern lime
stone, in the town of Pownal, Vt., about half a mile "north of 
the Massachusetts line, a number of 'fossils that were weathered 

out in relief on the surface 
of a compact, clouded mar
ble. The collection gives 
Euomphalus? (fig. 1); the 
lower whorl and aperture 
of a shell like MU'l'o/ti8onia 
bellioinoia (fig. 2); two 
whorls of a form identical 
or closelv allied to J.11u'l'ohi-

3 80nia Mille'l'i (fig. 3). (fig. 
4 is a cast of M7lro/d8onia 
Mille'l'i, from the Cincin
nati formation, for compar
ison with fig. 3): a cross
section and lower whorl of 
a Raphistoma-like shell, 
and a large, crushed gaste
ropod shell. The fanna 
belongs to the Trenton 

terrane, and, by it, we can correlate the Eastern with the 
Western limestone. t . 

In September, 1887, I found fossils in the limestone on both 
* See Professor Dana's papers ill Am. Jour. Sci., 1872 to 1887. 
t Paper read before the American Association for the Advancement of Science, 

Augnst, 15th, 1887: "Discovery of Fossils in the Lower Taconic of Emmons."
C.D.W. 
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the eastern and western side of Mt. Anthony, on the line of 
strike of the 'l'aconic range. The strata of Mt. Anthony are 
conformable and f9rm a southwardly-sloping synclinal of lime· 
stone and marble, carrying, above, a considerable thickness of 
shales. On the west side the limestones dip eastward and are 
well exposed one mile sonth of the Hoosic post office, N. Y. 
About 400 feet of limestone are shown in the section, and, near 
the upper part of it, shales appear which have a schistose 
structure. The shales are in thin beds· alternating with the 
limestones at first, and then they increase until the interbedded 
limestone disappears and the typical Taconic" talcose slates" 
of Emmons are the prevailing rock. In the limestones, nearly 
200 feet below the shales, a stratum of limestone from two to 
four feet in thickness is crowded with shells of the genera 
Maclurea and Murchisonia. The limestone is compact and 
hard, so that sections only of the shells could be secured. To 
anyone conversant with the Trenton.Ohazy limestones of 
Washington Oonnty, N. Y., both the lithology and fossils of 
the Mt. Anthony limestone, at this point, would prove the 
geologic horizon to be that of the Trenton·Ohazy .. Orossing 
the mountain to the eastern side, at a point three miles south 
of Bennington Oentre, Vt., abundant fragments of crinoids 
occur in a dark bituminous limestone, above a band of clouded 

5 
marble. In fig. 5, a few sections of a column 
is shown and also the calyx and portions of 
the arms of a crinoid, allied to Homocl'inU8 
(/1'(wili8 of the Trenton limestone of New York. 
Above the dark sbale and dipping westward 
with it, there is a band of arenaceous limestone 
upon which I noticed a fragment of an Orthoce· 
ras, an Euomphalus-like shell and sections of 
what appeared to be a Rhynchone]]a. This lime
stone is lithologically similar to that conformably 
overlying a bed of marble that dips toward and 
passes beneath Mt. Anthony at a quarry, two 

miles west of Bennington Oentre. 
I next visited the limestone at the entrance of the Hopper 

on the north side of Graylock peak, a typical locality of Dr. 
Emmons's. The limestones and marbles are of the same litho· 

logic character as those of Mt. Anthony with the 
.. ~ exception of the bituminous limestone, carrying the ff-1 crlno;da Sev""'.l traces of fossil~ were observed, 

;.~:, but only one that could be recogmzed. It appears 
. /::;7;~ to .be the inner whorl of a gasteropod related to 

Euomphalus or Maclurea (fig. 6). 
Having verified the stratigraphy as published by Dr. Em

mons and Professor Dana, and having found Trenton-Ohazy 
fossils in the marble belt, I crossed the Taconic range to its 
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western base, in the town of Berlin, N. Y. The schists of the 
range dip to the eastward, have a greenish color, feel talcose 
to the touch, and appear unlike the dark shales of the Hudson 
Terrane. Oontinuing on over the range and down the western 
slope, I found that the schistose character of the rock was 
gradually disappearing and that it was becoming more shaly. 
The greenish color continued, but, toward the western base 
of the range, a mile north of the village (!f Berlin, the color 
began to change, the green and dark shales appearing in the 
same stratum, and even in hand specimens, and soon the dark 
shale of the Hudson Terrane was the prevailing rock. A 
little lower down, the characteristic brown sandstones of the 
Hudson Terrane began to appear in the shales; and, just east 
of Berlin village, the limestones appeared from beneath the 
shales. In other words, it is a repetition of the Graylock and 
Mt. Anthony sections with the exception of less alteration in 
the lower part of the shales, and in the limestones. One mile 
south of South Berlin post. office, on the eastern side of the 
valley, the limestones dip to the east and northeast. At the 
base of the section there is a considerable thickness of dark 
argillaceous shale, upon which the limestone rests conformably. 
Oontinuing up the west sl(lpe of the monntain, more or less 
impure limestones are met with in which I found Solenopo1'a 
compacta, plates of crinoidal columns, JJl1t1'c1ti80nia graoili8' 
(fig. 7), and fragments of indeterminable gasteropods. The 

8 

Lituites sp? 

fossil-bearing limestone is subjacent to, and interbedded with, 
shales that are succeeded by arenaceous limestones which, in 
turn, are conformably subjacent to the shales and schists of the 
Taconic range. 

The next locality examined was one desClibed by Dr. Em
mons as showing fossiliferous limestones of the Ohamplain 
series, resting unconformably upon the" Taconic" schists (Am. 
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Geol., pt. 2, pp. '73-'77, 1856). He studied the section, 
where it is very much broken and disturbed, and found evi
dence that sustained his view. If he had gone a mile to the 
north, he might have discovered that the shales pass conform
ably beneath the limestone and, also, that shales occur con
formablyabove it. Fossils were abundant at a point one mile 
north, northwest of IIoosick Falls, and the following species 
were recognized: SolenojJora compacta, Maclurea spJ, Litu
ites sp. ~ (figs. 8 and 9), and 01,thocems sp. undet. 

On the map the localities, where fossils have been found in 
this terrane, are indicated by the letter F. 

Resume.-The stratigraphic and paleontologic evidencennite 
to prove that the limestones and marbles of Terrane No. 3 are 
the geologic equivalent of the Oalciferous-Ohazy.Trenton lime· 
stones of the Ohamplain and Hudson valleys, and belong to 
the system of strata characterized by the second fauna of 
Barrande. 

Terrane No. 4.-This terrane directly overlies and rests in 
synclinals of the limestones of Terrane No.3, at Graylock and 
at other points; and there is no apparent reason to differ from 
Professor Dana in referring it to the Hudson 'l'errane. 

In regard to the graptolites found in it, near Hoosick,N. Y., 
I wish to state that I visited that locality and collected speci
mens of the :flattened and distorted graptolites from the 
smooth !'hales. On comparing the specimens with those of 
Diplograptus pristis, from the Hudson Terrane, at Fort 
Edward, N. Y. and, also, from the Hudson Terrane in the 
western part of the township of Greenwich, Washington 
Oounty, N. Y., I fully concur with the opinion given by Pro
fesssor James Hall, in 1847 (Pal. N. Y., vol. i, pp. 321,322, 
pI. 72), that the Hoosick shale graptolite is identical with the 
Diplograptu8 pristis found in the Hudson Terrane, within the 
Hudson valley. 

Terrane No. 2.-In speaking of this terrane as the shale 
above the quartzite of Terrane No.1 and beneath the lime
stone of Terrane No.3, it was assumed that it represented the 
Potsdam horizon (ante); and we now have to search for 
the evidence of that horizon between the recognized Georgia 
horizon of Terrane No.1, and the Ohazy-1'renton horizon of 
Terrane No.3. Unfortunately, on the east and west sides of 
the synclinal, on the line of the section, the shales beneath the 
limestones are unfossiliferous; but, from the data afforded by 
the Potsdam or Upper Oambrian strata of Saratoga, Dutchess 
and Washington counties, N. Y., we obtain a fairly satisfactory 
identification of the Potsdam horizon in the Taconic area. 

In Saratoga Oounty a section occurs where a pure limestone, 
carrying a well-marked Potsdam fauna, rests directly on a mas-
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sive-bedded sandstone.* The sandstone is of Potsdam age, and 
contains typical fossils in its extension north in the valley of 
Lake Ohamplain: in Washington Oonnty I fonnd, at Dewey's 
Bridge, south of Whitehall, fossils in the Potsdam sandstone, 
and at Whitehall, numerous Potsdam fossils in the limestone 
layers resting upon the sandstone and beneath the Oalciferous 
formation. ~The Oalciferous formation was subjacent to the 
Chazy limestone. 

In Dutchess Oounty Professor Dwight found the Potsdam 
fauna in a limestone, three species of which are identical with 
those at the Saratoga and Washington Oount:y localities. This 
proves the presence of the Potsdam fanna in Dutchess Oounty, 
not far distant from the sandstone and limestone carrying the 
Georgia fauna. A.lthongh no direct stratigraphic connection 
is yet known at this point between the limestone carrying the 
Potsdam fossils, and the limestone resting on the the sandstone 
carrying the Georgia fossils, there is little doubt, from the 
known succession of faunas elsewhere, that the Potsdam forma
tion was deposited in its usual position, between the Georgia 
and Oalciferous formations, and that it has been displaced by 
the snbsequent faulting of the strata. 

In Saratoga Oounty, the Oalciferous-Trenton terranes are 
superjacent to the Potsdam, and, also, in Dutchess and Wash
ington counties. In all the sections given in Bulletin 30, U. S. 
Geological Survey, the Potsdam is superjacent to the Georgia 
Terrane; and I find that Terrane No.5, beneath the 2,600 
feet of greenish schistose shales of Terrane No.2, is character
ized by the Georgia or Middle Oambrian fauna. I think, then, 
that we may conclude that Terrane No.2 represents the Pots
dam horizon: also, that the latter may be represented in part 
by sandstone or qnartzite on the west side, n,ear the limestones, 
or, if the same conditions prevail as in Dntchess County, the 
lower portion of the limestone; the shales and schists beneath 
the limestone all belong to the Middle Oambrian. To the 
east of the limestone, the Potsdam Terrane may be repre
sented in part by either (1) the upper part of the quartz
ite of Terrane No.1, (2) the lower part of the limestone of 
Terrane No.3, or (3) the hydro mica shale between the quartz· 
ite and limestone, or Terrane No.2, or by the combination of 
two or more of these Iiarts. 

Terrane No. 5 . .:......In my field work of 1886-'87, 1. studied 
with care the slates, shales and interbedded limestones and 
sandstones that form Terrane No.5. On the map an inter
ruption is shown midway, by the presence of a broad belt of 

* Bull. U. S. Geol. Survey, No. 30, pp. 21,22, 1 886.-T found several species of 
this same fauna (Dicellocephlllus, Ptychaspis. etc.) in sandstoue ill the upper beds 
of the Potsdam sandstone, in the vicinity of nIwteaugay Chasm. Franklin County, 
N. Y.; also in a calciferous sandrock of the Potsdam Terrane, at Whitehall, N. Y. 
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the Hudson Terrane (No.6), but 1 did not find that the two 
parts of Terrane No. 5 are a repetition of the same strata ex
cept possibly for a short distance, near the break between them. 
The upper or eastern portion is formed of green, purple and 
drab slates, with thin interbedded limestones, carrying charac
teristic Middle Oam brian fossils; the lower and western part 
consists of dark and drab shales with interbedded sandstones, 
calcareous sandrock and limestones that contain Middle Oam
brian fossils. About 2,000 feet from the base, the fauna be!rins 
to show the presence of the Lower Oambriau or Paradoxides 
fauna, but not in sufficient force to overbalance the predomin
ating assemblage of Middle Oambrian species.-(See this Jour
nal, vol. xxxiv, p. 188, 1887). Fossils occur more or less abun
dantly at over 100 localities as now known to me within the 
typical Taconic area, and they are distributed at various hori
zons throughout the 14,000 feet or more of strata referred to 
this Terrane. 

An examination of the sections and the faunas of Terrane 
No. 1 and Terrane No.5, shows that the former is stratigraph. 
ically and faunally the equivalent of the upper or eastern part 
of Terrane No.5, Terrane No.1 being the sandy deposit of the 
shore line, and No.5, the off-shore accumulation of finer sediment. 

Terrane No.5, like No.1, is referred to the Middle Division 
of the Oambrian. 

Terrane Do. 6.-This is a belt of red, black and green slates, 
cherts and sandstones faulted in between the two parts of Ter
rane No.5. The contained graptolites show it to be a portion 
of the B udson Terrane. Its distribntion and relation to the 
other terranes is shown on the map and in the section. 

Re8ume.-I have briefly noticed the strata included within 
the Taconic area with the exception of the beds west of the 
great fault line, separating Terrane No. 5 from the recognized 
strata of the Oalciferous·Ohazy-Trenton and Hudson terranes. 
Along the line of the fault, the strata of Terrane No. 5 are 
usually thrust against, and, sometimes, over and upon, the latter, 
but in no instance have I been able to find an unconformity by 
original deposition between the strata of Terrane No.5 and the 
strata of any of the S\lperjacent terranes. This will be more fully 
described later under the head of Oomparison and Discussion. 

In the preceding pages, the strata of the Taconic area are 
grouped under six terranes and identified as 'follows. 

Terranes Nos. 1 and 5=Middle Oambrian.* 
Terrane No. 2= Upper Oambrian.* 
Terrane No. 3=Oalciferous, Ohazy and Trenton limestones. 
Terranes Nos. 4, and 6 = Hudson shales, sandstones, etc. 

[To be continued.] 

* For a description of tbe term Cambrian as used in this paper see this Journal, 
nr, vol. xxxii, pp. 138-157, 1886. 




